Cytoplasmic determinants of piperidine blocking affinity for N-type calcium channels.
Piperidines are a relatively novel class of calcium channel blockers which act at a unique receptor site associated with the calcium channel alpha1 subunit. Calcium channel blocking affinities ranging from subnanomolar to several hundred micromolar have been reported in the literature, suggesting that piperidine block is highly sensitive to the cellular environment experienced by the channel. Here, I have investigated some of the cytoplasmic determinants of haloperidol block of N-type calcium channels expressed in human embryonic kidney cells. In perforated patch clamp recordings, haloperidol blocks N-type calcium channels with an inhibition constant of 120 microM. Upon internal dialysis with chloride containing pipette solution, the blocking affinity increases by 40-fold. This effect could be attributed in part to the presence of internal chloride ions, as replacement of intracellular chloride with methanesulfonate reduced haloperidol blocking affinity by almost one order of magnitude. Tonic inhibition of N-type channels by Gbetagamma subunits further enhanced the blocking effects of haloperidol, suggesting the possibility of direct effects of Gbetagamma binding on the local environment of the piperidine receptor site. Overall, depending on the cytoplasmic environment experienced by the channel, the blocking affinity of N-type calcium channels for haloperidol may vary by more than two orders of magnitude. Thus, absolute blocking affinities at the piperidine receptor site must be interpreted cautiously and in the context of the particular experimental setting.